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*Pm:2. 52eV) ^5,&*»*fe«R$*t*l«X«*2»a±«>r)l'#y 

R b RITC s * & * *»* & WR* *t* 1 fXli 2 ttfiUiO T * * V fcKT* 0 
, 3fefc»*L<ttRbXttCsT?*tK ttffiU^liCs-C**. CltLfe 

^;,tt»2. 9 eV&TO*xttK-'t>*fcL-C, Z.frh2mX±.<0 
, CsfcNa, CstK, CstRb^WiCstNafcK^I^W 
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[0 0 7 9] 

-f KfctTtt, L i 2 0, L i 0> Na 2 S> Na 2 S eX 

CaO, BaO, S r CK BeO, BaSJlfCaS cWBffeW. 4 
tz, ftZL^T)Vjji)&m<7)^uY>it®tLXl$, LiF, NaF, 

KF, LiCK KC lRCTNaC HfcWfctffc**- »4 LWA'* V±«* 
JK^Noy^ksfefcLTti, CaF 2 . BaF 2 , S r F 2 > MgF 2 SO f 

B e F 2 &^<7>7 ?<fc&*\ "7 yfttW^nrXkftW^^^o 
[0 0 8 0] 

tits m^tt>Jlt«MW-***»fctTtt, Ba, Ca, Sr> Yb> Al 
, Ga, I n, L U Na, Cd. Mg, S U Ta, S bRtfZ n*<b**» 

O 1 ffl£WL& 2 IJ^i^il*^*)^^^ 1 ? o 4 fc. m^&AJl Srflt^-t" 
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[0 0 8 1] 

*»»«>**E L^fcfclt* W^tfeAWI** 

a ltxin «J3i±*» & * & i Jf -eiina s *vc & * v» u * & v* » wi 

i»WpI-SU pI-S i CCJ:*jBFLttX*t*K nl«-SU n 

Sa -s icn«tw#mt, i^Wt^Mtm^ 

fcLTffiv** BWW&i*W0 9 0/0 
5 9 9 8#^KiH*$*trv^^«##fltftif^f 5>*L*o 
[0 0 8 2] 

******** 1 AimfiLT, ^K(il0~2 0 0 nm©*B«>RWfc** 

******* ,f-M)Difil50-4 0 0^ Hfflftl0-6-l 0-3P 

a. *MK0. 0 1-50nm/^ ^^-5 0-3 0 0^ KJ*5nm 
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L<t±5 0-2 0 0 nmOfl^lWL^ ^fefc-fa- 
[0 0 8 3] 

Hf/«*l/IMffl«>*tE L«f «fl**ftfc tt It, a 
£***Lhfc, IMffiM^fc U jBLifcAtWK %ittf®r. « 

-r^o ftfc\ en*ni-*^Ei!iE«at^*^*±^*" c « J:V4 o 

[0 0 8 4] 

[0 0 8 5] 
[XJfcM] 
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iifti : (i-i) <o&fc 

7>f7-b>-9-7WK25g (0. 12mol) *i*/-/l'8 0 0 
mLfcfctfU 7-bh7x^l5g (0. 1 2m o 1) , 2 8%*H;*A* 
b*~>K ^/-;«2 3g (0. 12mol) =£:Unx.. S»*^4I^W«ff 

^ > _9_^l,-l-7xr.;V-7o^/'/34. Og (fl!$9 1 %) *»*:<> 

(2) i-T>Y?*>-9-4*'-2. 6-y7x^-f'ny^ 

(1) -e#7t3-T>b7 J b^-9--f^-l- , 7^->'V--/n^y>2 0 g 
(6 5mmo 1) ^y-;V2 0 0mL«U ^>X7v>*«tl 0 
g (6 5mmo 1) . jJcBHW" b U * A 5 . 4 g (0. 1 3 m o 1) £*0X-> 2 

% **/-;v-eSfcif-U 4 -r> V 9 -<f 2, 6-V7x-^-e 

iMv>19. lg (J|W7 2%) *rf»fco 
(3) 4- (io-7n^-7>bn>-9-^v) -2, 6 - v "T" ^ ^ ~ 

(2) Ti#7t4-T> V v-t>-9-^^-2, 6-v7x^-e-)V/> 
19g (4 7mmol) tN, N- ^fWA7 § K 2 0 0 mL H**U 
N-yn^^y>^U*9. 2g (5 2mmol) fciHl*.* Mt*8»IIWW 
Lfc. R&mr** *rffibfcH#**HIU >*/->W-Cft»U 4- (1 
0 _ 7D ^-7>>7-fcV-9-^V) -2, 6-y7x^-^')5y>14 

. 9 g 0DU£6 6%) £#£ 0 
[0 0 8 6] 

(4) 2, 4-V7x^V-6- (10-7x^V-7>f7-b>-9-^W 

- bfy 5 v > 1 - 1 ) 

(3) T?Wfc4- (10-7n^-7>>7-ty-9-'fM -2, 6-y7 
^;V-f^yy2. Og (4. lmmo 1) , 7x^'n>f 0. 60g 
(4. 9mm o 1) , T^h?** (h.j7x^7^) ^^A0. 1 
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0g*l, 2-^b^^2 0mLC*»U 2. OM^ftb 1 ^^ 
M 8mL^n^ 7WM0IIWU. RSB*Ttfc ^U:@Mv^n 

fc^***^-*^^*^"^ 1. 8g (C*9 1%) «>*Sfe 
Hfr*»fco otott. ^x^n^ (MS) fl*r«>f&*. SWfc'Wfrfrfc 
1-1) -C*»K ^T-*4 8 4. 1 9fc*tU m/e = 4 8 41Nfcofco 
[0 0 8 7] 

*MI2 : 4- (10-t7^>-l-^-T»9*^-9-^) -2 

fcW*oJW*fr* BttW (ft** 1-3) 

(1-3) (W6%) o vXX^n^ (MS) 53*#T&> ^fl5 
3 4. 2 1K**U m/e = 5 3 4t?*ofc 0 
[0 0 8 8] 

^fifcfrl 3 ! 4- (10-t7^^-2-^-T^9*>-9-^) -2 

tmm<7>m**fto^tK£t), em* tffrfr* 1 - 4 ) 

ft<&«» (1-4) OR* 9 9%) o t*;*'** (MS) «-*ft*> ^45 

3 4. 2 1i:*tU m/e= 5 3 4t*ofc, 

[0 0 8 9] 

^Bfe^lU Mfrfrft (1-10) 
(1) 3-7^W-9-^-l-t7^>-l-^-^>» 

r>>5-fc>-9-7mKl 0 g (4 8mmo 1) £^7-* 3 0 0m 
LKBML> l-T-t^-^^7^V>8. 3g (4 9mmol)> 2 8%t>'J 
9 A^^>K ^^y-;V»9. 4g (4 9mmol) fciDx., gifit?4l$ 

^^ > _ 9 _^ ;V _l_^ 7 *V>-l-'f;V-'/n^y >1 6 - 6g (JR 
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$9 5%) £f#£o 

(2) 4 -7>f7-fe>-9-^V-6-t7^V>'-l-'f^2-7x^ 

-fcf'J 5 i/y(D£j& 

( 1 ) -Cftfc 3-T>f7-t>-9-^V-l-t7^>-l-^^-^ D 
^>10g (28mmo 1) ^;-H 0 OmLCiSU ^VXTS* 
*tt«t*4. 4 g (2 8mmo 1) > *BMM-bV*A2. 3 g ( 5 7 mm o 1 

) *ijn*., 2 5WpnnnJfc«attfco Rfcirnfc u wmL/iis* 

W/-l-^-2-7xs*-^5VV8. 5g »6 7%) 
[0 0 9 0] 

(3) 4- (i0-7*n^-7^h^«t>-9-'f^) -6-f-"7^1/>-l- 

(2) T#fc4-7V h — f 1 --f ;V- 2 - 

7x^-e'JVy>8. 5g (19mmol) *N. N-^f**^75 
KlOOmLUSiU N-7n^^»^K3. 6 g (2 Ommo 1) * 
iff*., ***8BMB«#Lfc- RJSttTfc* WttJLfcBtt**WU ^ 
-*-eft*U 4- (10-^-7>b9*>-9-O) _6-7-7^V 
>-l-^V-2-7x^V-e^^>7. 2g »7 3%) *»fco 
(4) 4— (10-t7^V-l-'f^-T>> 

(3) Ti#fc4- (10-7 , D*-7V>9-bV-9-'f/l') -6-^7^V 
>-l-/f^-2-7x^V-ti , ny>2. 2g(4. lmmol), 1 
7^y*'n>i0. 8 5 g (5. lmmo 1) . tbv^ (Hj?*-** 
X7r/ ) ;^y 7 A0. llgtl, 2-yn^xr/2 0mL«L 

2 . 0 UmMi- * AtK^W 8 m L *tnx.. 8 WfflMBtMMLtZo Rf&^T 

33 g OK* 9 7%) Wffifelf^fco ^X^n^ (MS 

) JHfOflft*, Btt* (ft«l-10) 5H^*5 8 4. 2 3^U 
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m/ e = 5 8 4"C£>ofco 
[0 0 9 1] 

frrtfll 5 : 4-i-7^V>-l-^^-6- (l0-t7^W-2-^V-7 

-ffc-Mfc (1-1 1) CJR*9 7%) o t**^? (MS) 59-*ft±. ^T-* 
5 8 4. 2 3CWU m/e = 5 8 4t^-pf:o 
[0 0 9 2] 

6 : (2-4) 0£-J& 

(1) 3 _ (4-y n ^-7x^) - i -7 _x~;i/--/n^/ >co£-J& 
4-7-n^>X7iWKl 5g (8 1mmol) «:i^HV3 0 0mL 

fc»*U 7-bf7x/>l Og (83mmo 1) , 2 8 b 'J 
K ^;-;«15g (8 1mmol) fcftl*.* M-C7B*n«#bfc. K 
fiH-m #fffiLfcH#*«HIU J**; U 3- (4-7n*-7 
_i-7x^v-7n^>19. 4g (JDU£8 3%) =M#fco 

(2) 4- (4-7n^-7x^v) -2, 6-y7x^-fc'^y^ 
(1) 1tf*fc3- (4-7nt-7x^) -l-7x^-7"n^>l 9 

g (6 7mmol) ^y-;H5 0mLl«U ^/X75^>^1 
0. 6g (69mmol) , *BMfc?- > ^ * * 5 . 5 g (1 3 8mmo 1) *M 

U *U **/-A'-Cft*U 4- (4-7n*-7x^;v) -2, 6-v7x 
^V-f'J v7>15. 9 g OCT 6 1%) fcWfco 
[0 0 9 3] 

(3) 4- [4- (10-t7^W-2->f/l'-T>h9*V-9->f^) - 
7l -;y] -2, 6-77x^-^^7^ (ft-fr* 2 - 4 ) 

(2) -e=f#7t4- (4-7a*-7x-;v) -2, 6-v7x-;i-env 

>1. 8g (4. 6mmo 1) . 1 0-t7^V^-2-^*-r»9*V- 
9_#n>flU. 6g(4. 6mmol),rl>7^ (h»j7x^V^7^ 
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» /tr^AO. llgtl, 2-^b^vx^2 0mU:^«IU 2. 

o ^S^^*t#^n/i^tJ^^^^-^^^'t"^ <::i:lIj:,) > 2. lg ( 
JR^74%) <Dm&&Mfa*'&fc° C^fc^ti* ^XX^n^ (MS) ^*TO 
aW* Wfrfirt&2-4) *=H16 1 0. 2 4U*tU m/e = 6 

1 o-eabofco 

[0 0 9 4] 

(3-3) 

7'/>9*>-9-TWK10g (48mmol) £i?/-;V3 0 0m 
LKi&JBU 2 -r-fe^-^Vf'; v> 5. 9g (49mmol) , 2 8%-f>'J'> 
A*h*vK **/-;MM9. 4g (49mmol) ^Im.'t 5 ' 4 8#F4J 

bny _ 9 _^V_l_ l i.jy'>-2-^V-^/>14. 2g OR* 9 
5%) =Sr#^o 

(2) 4-r>f7-t>-9-'f^-2-7x-;V-6-Vf 1 J v>-2-<-OV- 

( 1 ) -e#fc 3-7>>9*>-9-^-l-^^- 2 - 4 ;v-^n^ 
;yi0g (32mmo 1) ^;-;H0 0mL«U ^^'^^ 
mmteS. 1 g (3 3mmo 1) , *BMkt h'J^A2. 6 g (6 5mmo 1) 

*WU 3JC ^^y-lumU 4-7>b7-bV-9-^V-2-7x^l/ 
_ 6 _eU y^-2-^ /U-tf'J 2. 4g 01X^9 4%) fcWfco 

(3) 4- (10-rn*-7>h5-fe>-9-^) -2-7x^-6-^ 

C2) -C#7t4-T> > 9 2 -7i-)V- 6 - tf l J VV- 2 

_j S v>l 2 g (3 Ommo 1) *N, N-^^*^75 Kl 
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OOmLPiMU 9g (3 3mmol) *M 

TftfrU 4- (lO-rn*-T>fW-9-a) -2-7x-*-6 
[0 0 9 5] 

(4) 4- (10-t7^U>-l-'f^-T>>7-b^-9-'f^) -2-7 
^-;v-6-v^; y>-2->f ^-VfV5y> «k^3-3) 

(2) -e»fc4- (io-ro*-7^>9*>-9-'f*) _ 2 --7^~;v 

_ 6 _Vfi; v>2. 2g (4. 5mmol) , 1 -t7 

^>#n>»0. 8 8 g (5. lmrao 1) , rl-^X (>V7x^V*X 
7<» ;<9W0. llgtl, 2-yn^>2 0mLMU 
2 . 0 Uvm.1- f'Jf AtMM 8 m L &inx-> 8 ftfflSn&fcift L fco RJ£»T& 

g-(lR#9 9%) 0«tafeH#«r»fe. Z<D^<Dl*. "7^^^ (MS) 4fr 
B«W (ft** 3 -3) "C*tK ^15 3 5. 2 0K**U m/ e 

= 5 3 

[0 0 9 6] 

*ifcH 8 : 4- (1 0-t7^V>-2-^V-TV>7*^9->f^) -2 
_ 7i -;V-6-ei; v>-2--f^-^ 1 ^v r > at^3-4) O^fifc 

ft-a* (3-4) 0DU*S9 2%) o (MS) 
3 5. 2 0K*tU m/e = 5 3 5t*-pfco 
[0 0 9 7] 

frftH 9 : 4' - (io-t7^i/>-2-^v-r^7-k>-9-^v) - 
[2, 2';6',2"] (fls**&5-4) o*j£ 

4 » _ ?D d- [2, 2';6\ 2" ] J-tfVWl. 8 8 (6- 7mmo 1 
) , 1 0 -1-7 9 l«> ~ 2 - 4 ;V-T> b - 9 . 0 g (5. 
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7mmo 1) > tb7^ (H; -7^***7 ^v^O. 14g* 
1, 2 -^b^xr/2 0mLi:i»U 2. 0 M%mi- Y V* * *** 9 

*t^;-m»ti^"^ 2. 33g W8 4%) <7)ftSfe@# 

*#fco -<7)4><m*> 7xx/<n;v (MS) fl*r«>tt** BttW Mb**5- 

4 ) "C* 0 , 5 3 5. 2 0WU m/e = 5 3 5 T?£>o fco 

[0 0 9 8] 
^t£0!l 1 0 : ifc^tJ (6-18) 
(1) 6 _ ( 4 -7n^7x^V) -3-7X-JW [1, 2, 4] HJTv 

2> 4' -yVn^7-feh7x;^5. 0 g (1 8mmo 1) . ^>vM;V^ 
K9 y> 4 . 9g (3 6mmol) **12 OmH:»f U ftltF^Al 

h y * a -et&Mk t fc. $tt * @* u# ^> *tfc&** * * * J - *-e*lM- * - 1 

1. 6g (W2 9%) <7)6- (4-7nt-7x^) " 3_71 - 
;v_ [1, 2, 4] PJTv^lt 
(2) 6- [4- (10-t7^^-2-^V-7>h7^^-9-^V) - 
7x -;H - 3 -7x^- [1, 2, 4] b'J7^ «t#*6-18) ^ 

(1) -C#fc6- (4-7n*-7x-M _ 3 _ 7i -;v- [1, 2, 4] 
HJ7V>1. 6g (5. lmmo 1) , 1 0 — i~ J9V>—2—4ft'—7> I s 
ny _9_^n^l. 8g (5. 2mmol) , fb7^ O'^ 1 ^ 
W>A0. 10g*l, 2-v^^>2 0mLi:§» 
U 2. 0MMtH^AM$10mL^ax.> 6«FlHHlPl***t*:o 

•C«S» L fc. L» ^> * * * ' - 

1. 17g (IR*4 3%) WffifeSft^^o ^^'i> ( 
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§12 0 0 3-0 0 4 1 3 9 ^- v : 78/ 

MS) fl*f<0tt*. BW* <fc**6-18) -C*»), 53^*5 3 5. 2 0 fc» 
Lx ra/e = 5 3 5T^of: 0 
[0 0 9 9] 

1 i_ : lfc£^ (8-4) <d^$l 

(1) 2- (4-7at-7x-;l/) -dr/Jr-f 1 ; ><D&& 

2r 4 ' -yVn^T-t F7x/yi0g (3 6 mm o 1 ) > 1, 2-7i- 
P> 'i;75^4. 0g (37mmol) fcx^-^2 0mL^ 3. 5ttR) 

(4 __ fD ^_- 7i - ;V ) -^;*t'J>*4. 2g (R*4 1%) 

(2) 2- (4-T^7*>-9-^V-7x^) -*y**V><&** 
(1) -e#7^2- (4-7-n*-7x-;V) _*/*^';>2. Og (7. 0 

mmo 1) > 9-7^7-b^n>^l. 7 g (7. 7mmol),t^^ 
X (>V7x^V*X7^) ^r/7A0. 16g*l, 2-^1'^ 
>2 0mLCiiU 2. 0MWIt>y^*j|«12inL*llDi, 6 H#TO 

■fiifcHJiO. 2- (4-7^7^/-9M^-7x^) 
^2. 37 g (JR*£8 8%) Sr»^o 
[0 10 0] 

(3) 2- [4- (1 0-7*n^-T>h-7-t>-9--f;V) -7x^iV] 

(2) Ttf»fc2- (4-7>>7*>-9-^>-7x^V) _^yjf-^i;> 
2. 3 7g (6. 2mmol) *N, N-^f **^T5 K2 0»Lt»» 
U N-Zn^^y^fU'l. 2g(6. 7mmol) ^ *»-C8l* 

_ [4 _ (i0-m-7'/h7-b>-9-^V) -7x^H -dfy^ 1 ; 

>2. 2 4 g (JR^7 8%) fcfcfco 
(4) 2- [4- (10-t7^W/-2-f/U-T^9*>-9-^^ ~ 
7x.;v] (4fc£^8-4) <7)^ 
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(3) T»fc2- [4- (10-7nt-7^74rV-9-^V) -7*- 
_^y^ij> 2 . 2 g (4. 8mm o 1) , 2 — *"7 * >BI0 . 

9 8g (5. 7mmo 1) > fhW (m7x-*W7^) 
0. Hgtl, 0mL«U 2. OM^ftf'J 

2. 4g «X*9 9%) <^ 

flS**8-4) «*5 0 8. 1 9fc»U m/e = 5 0 8^of: c 

[0 10 1] 

*nm i 2 : do-is) w&jfc 

(1) 2- (4-7n^-7x^V) -4-7x^V-^r^J ><7>£-J& 

4-7n^7-bh7x; > 5. 0 g (2 5mmo 1 ) * 2-7U^> , /7x 
y>5. 0g (2 5mmo 1) W;-;V5 0mL«U **fltf- * 

A3. i g^un^. 7«?iB«in«k«attfco Kis*Tfk *«u frfeftfctt** 

x*/-*-e«*U 2- (4-yo^-7x^) 
i;>5. 56 g (J]^6 1%) *»fco 
(2) 2- [4- (10-t7^>-2-^V-7>f7^>-9-^^) - 
■7x-/U] -4-7x^/P (ft^*10-18) O^ft 

(!) -et#7^2- (4-7n*-7x^) -4-'7^-;v-^^ i ;>2. 0 
g (5. 6mmo 1) . 10-t7*W/-2-^-TVb?*>-9-#n 
>WL2. 0g (5. 7mmo 1) > r>7^ (HJ7x^7^) /<? 
m0 . 10gH, Kvxr/2 0mLi:i»U 2. OM^f 

*H;*A*»«8mL*llliU 6l*lWP««tt*:o Kfc*Tfc* WffibfeB 

^ - ^tft»t4 i i: ^ 2. 07g (W6 
4%) <0*Sfe|IM**»fco iOtOtt, T**'**** (MS) fr*f<D*S*. 
ititt (ft«10-18) T?*>*K *»5 8 3. 2 3fc*tU m/ e = 5 8 
3 fr-otzo 
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[0 10 2] 

*r&M 1 3 : (14-7) <D&J& 

(1) 2- (4-rnt-7xr.;H -f?r/[l, 2-a] t°'Jv>^ 
2 ^ 4 » -y^n^T-t f7x;>l 5g (5 4mmo 1 ) . 2 — J 

v>5. 2g (5 5mmol) 0 0mLP**U D»**th 

U 7K, i^/-/u-C«s»U 2- (4-^«-7x;*) --f [1. 
2_ a ] t'-JyVU. 5g W$8 5%) fcftfco 

(2) 2- [4- (10-t7^V>-2-^f^-7>f7^V-9-'f^) - 
7l -, V ] -- f**V[l f 2-a] kTuy> tft**14-7) «>*fc 

(1) -C»fc2- (4-7n^-7xr.)V) -- f 5 *V [1. 2-a] ^Jv 
>1. 5g(5. 5mmol)> 1 0-t7^V>-2-^-T» W- 
9-^^12. 0 g (5. 7 8mmo 1) , fh7^ (^'^^^7 
^7V7A0. 13g*l, 2-^Kv^>3 0mLI«U 2 

2g («$4 5%) <&«fifeBI#*#fc« -<7>*><™±> (MS) 

/e=49 6t*ofc 0 
10 10 31 

X 4 : 9 _ (10-t73'V>-2-'f^-7>h9-b>-9-^V) - 



r?ijy> (-fk-fr* i 3 - 4 ) o-g-ja 

9-:>nD-77')y>l. 3 g (6. lmmol), 1 0 -^7 * V 2 
_ /f;V _ 7 Vh7^ s /-9-#nyf2. Og (5. 7mmol) , fh7W 
(b'j7x^X7^>) ^y^0. lOg&l, 2-^b*v^*> 
2 0mLi:*»U 2. 0MIWft^by>A*»*8«iL*in^ 6B*«Ul«Mt 
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-tKXn. 2. 16g 0W7 4 96) «>*BfeB#*»fco £«><>«>li, 

(MS) fl*f«>tt*, IWft (flS*»13-4) ^44 8 

1. UCttU m/e = 4 8K^of: 0 
[0 10 4] 

fcftfl 1 5 : 9- [4- (10-t7^>-2-^-7>b9*V-9-^ 

9 _ (4-yct-7x-JV) -7^)y>l. 6g (4. 8mmo 1) s 1 
0 _ t7 ^ l/ ^_2-^^-7>h7-t^-9-*'D>'Kl. 6g (4. 6mm 
o 1) . rh^** (h')7x-;WtX7^ ^7y-)A0. 1 1 g&l, 2 
-y^^>xr/2 0mLi:i)SU 2. 0MWttby>A*»*7mLt 

^y-A.-cft*1-*c:fcHJ:*). l. 9 8g (W7 4%) o*efeH4**»fc 

0 i^toii, (MS) $Mffott*^ BW« tffe**U 3-n 

) T-abO> ^T**5 5 7.2 1 m/e = 5 5 7^cf;, 

10 10 5] 

*ittw i 6 : 2- [4- (i o-7x^7n7^>-9->f;v) --7*-* 

1 -<f [1, 2-a] tfij v> (ft^flfel 4-1) <D&& 
-fr*«13« (2) fc*v*t\ 10-t7^>-2-^V-7^7-b>- 

Miiw«to»ftt^^ 3. 4g ok* 7 8%) o*afeim**#fc« 

ott, (MS) Mr©**. B WW (tt^i4-i) -e*0, 

^14 4 6. 18£*frU m/e = 4 4 6t?^. 
[0 10 6] 

ftftfl 1 7 : 2- [4- (1 0-^7*^-2-^-7>h9*>-9-f 
;V) -7*->U] 2-a] *>*J* 

(2) KiS^X, l0-t7^V>-2-f^-7>>7*>- 
9-*'D^*Di:, l0-e7x^V-2-^V-7>h7-fe>-9-*' 
nvm*fflv^a^ttW«l<O«M^tiJ:0, 3. 4g (JR*8 1%) ©*SfelB# 



tti|iE#2 003-3072637 



9fem 2003-004139 



^-v: 82/ 



z<Di><Dte, (MS) fl*r*>tt*> BWW MfrfrWi 4 

-2) -C*<K ^15 2 2. 2 li:MU m/e=5 2 2t^, 
[0 10 7] 

^LiA: 2- [4- (10-t7^V-l-^-7>l«9*>-9^ 
;v) -7x-JH 2-a] tf'J (ft** 1 4 - 6 ) «>*Jfc 

^130 (2) fc*V>T, 1 0-t7^>-2-^V-7^7-t>- 
9 -#e 1 0-t7^K/-l-^^-7>^H:>-9-^ 

n>«*fflv»fciaWiPW«>»^HJ:»),-2. 6g (JR#7 2%) <&K6feB# 
^*><7>J±> ^XX^h^ (MS) 4MfFO»», B»* (ft** 14 
-6) *C*0, 53*^*4 9 6. 1 9 lC*frU m/ e = 4 9 6t?*ofc 0 
10 10 8] 

1 9 : «fc#«fl 4-5) O-fr* 
(1) 2- [4- (i0-7nt-7>f7-t>-9-^>) -7 ->f 

^T/ [1, 2-a] e'Jy'/^ 

4 > _g_ m ]>7x;>2 0 g (8 lmmo 1) Sr»lft2 0 0mL» 
U**T"C, **12. 8g (8 lmmo 1) 1 5tU3IWiWt 

4 » -3-K7-b^x/>2 7g?:#fco 

#<b*L*:ffi2-rn*-4' -9-Kr*>7x/^27 g (8 3mmo 1) 
, 2-75^ eyi?>8. 0 g (8 5mmo 1) *x^-^2 0 0mL» 

X y-/ [ 1 , 2-a] t? 1 ; v> 2 1 g 0IW8 2 %) fcfcfco 

2 - (4-3-K7x-^) [1. 2-a] 0. 6 g ( 

33mmo 1) , 1 0-W7>^*>-9-#n^l0g (33mo 1 
) % fI>7^(h'J7x^7r/) ^7V7A0. 77g*l, 2 — S> 
^^xr/10 0mLK|*U 2. OMI»tf^A*J|*50mLt 

*-C«»U 2- [4- (10-7*n*-7nW-9-^) - 7l ' ;V 
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] [1, 2-a] e-Jy>l 1. 7g OCT 7 8%) fc&fco 

(2) 2- [4- (10- [l,l';3\l"]*--7^;V-5' -J)V-T>Y? 
^y-S-jjV) -7*-*] ->f?r/[i, 2-a] tf-;v> Mt*»14 
-5) O-^Jft 

2- [4- (10-"/nt-7>h9*V-9-'f/l') -7^-;V] --f$r 
V [1, 2-a] fc?Uf >2. 5 g (5. 5mmol) , [U';3',l"] 
x -;V-5' -**o>tl. 6 g (5. 8mmo 1) . fh7^X (h 'J7x- 
W7 r/) A'r^AO. 13g*l, 2-y^^r/2 0mLCi 
^t> 2. 0M» b'^A^tgmLeDx.^ 8 CTMltt^o 
»m 5«U »fc ******** ^y-A'-CftfrU 2. 4g (W7 1 
%) ote-6H#*#fc. -<^^li> (MS) fl-*r<0»*, u 

mm-e$>*). ^15 9 8. 2 4i:MU m/e = 5 9 8T»*ofco 
[0 10 9] 

fcftfl 2 0 : 2- [4- (l0-7xt^^-9-^V-7^n>-9 
-7*^] -<f**V[l, 2-a] Ufc** 1 4 - 8 ) O 

««19C^t, [l,r;3M"] ^-7x^-5' -#n>*©ft*>i> 
H N 9-7xtVhV>^n>^fflv^mi±^W^^ 2. 4g ( 

jr^7 8%) (on^mmmzo £o*o*±, ^x^n^ cms) #w«> 

til*. Bfttt (ft^l 4-8) ^*4 4 6. 1 8fc*#U m/e = 

4 4 6 T? abort:© 
[0 110] 

^M2_l_: 2- [4- (10-7*t9>r/-3->fW/f9*V-9 
-7^*] 2-a] t?i;v> (^H-9) «> 

*«m9fc*v*T, [U';3M-] ^-7x^-5' -#n>*Ofti>D 
fc, 3- 7 ;^r/f>^^^ l ' , » t4 ^* |:J: ^ 2. 5g ( 

^9 3%) ©jrefeia#*#^o ^toii, v**^*^ (ms) *#f© 

#*. gfiUtJ (ft<*14-9) -C*0. ^15 7 0. 2 lfcttU m/ e = 
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5 7 Ot^ot 

[0 111] 

■A-EEfill 2 2 : 15-1) O-frft 

(1) 2- (4-^o^-7x^) _ 3 _^f;v-^r/ [1, 2-a] tf 

4 » _7n^Dt:t7x;>5. Og (23mmol) & B^50mL^ 
»**U tK^T-C. H#3. 7g (2 3mmol) &*nx.> 1 0 'C'C 3 mmUW 

ifti#-U 2, 4' -v7n^net7x;>4. 3g (JR$6 3%) £*#fc 0 
nbfrtz2, 4' -yynf/ne*7x>'V4. 3g (15mmol), 2 
-T5/eiJ^Vl. 4 g (1 5mmo 1 ) /-;V5 OmLCl^U R 

«U 2- (4-7n^-7x-;V) -3-^^-^ 5^/ [1. 2-a] t? 

ijv>l. 6g 0I«3 7%) *#^o 
(2) 2- [4- (10-t7^V>-2-^;V-7>f7*>-9-^V) - 
7l -,V] -3-^f^-f5r/ [1, 2-a] eyr/ <fc*»l 5-1) 

-frjft«13« (2) fcfcwc, 2- (4-7*n«=E-"7^-;v) ->f ? [1 
, 2-a] tfJi^Ott*^^ 2- (4-7n^-7x-;H _ 3 _^f-;v- 

^^vi;i, 2-a] try i;>zm^tzvmi*nmv>$kY?fc& ^ i. 9g ( 

W70%) offifel^Ufco (MS) fl-*fo 

IS*, gftft «b*4& 15-1) -C* 0 , fl^i 510. 23 K*tU m/ e = 
5 1 OT'^ofco 

[0 112] 
^fifcff!) 2 3 : (<b£* 15-3) <0&$L 
(!) 2- (4-7-n^-7x^v) _6_^^;v-^ 5 *V [1, 2-a] * 
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2> 4' -v^rn^er-fe h "7 jr./ > 5 g (18 mmolK 2 -T S J — 5 - tf n 'J 
>2. Og (19mmol) tx^^3 0mLi:**U J)0**tHJf 

A2. 9g*UD*^ 6i*wipi!Wi*tfco a©»Tift, 

V[l, 2 -a] 2g (IR$8 1%) 

(2) 2- [4- (10-t7^V>-2--f^-T>'f7-b>-9-'f^) - 
■7*-*] -6-***-* [1, 2-a] tfi;v> (M15-3) 

^jft«l30 (2) fc*v*T, 2- (4-7n*-7^-M -^^/[l 
2-a] kfvy^Oftte*)^ 2- (4-^«-7i-*) -6-^*- 
-M^/[l, 2-a] ey^>«rfflv^Je)LW±RI»W»f^^^O, 1. 6g ( 
^5 5%) Otafe@#*!#/:o £<7>*><7M*. TXX^HV (MS) «-*fO 
jg*. BW» Mfc-frtol 5-3) TNfc*K 10. 2 3£*frU m/e = 

5 1 0-CabofCo 

[0 113] 
^EfeM 2 4 : (4k&® 15-4) (D&m 

(1) 2- (4-7'n^-7x-;V) [1, 2-a] M 

>; 

;v) _ 7 -^f;V-^r/[l, 2-a] ei;v>2. 8g (JR*5 4%) & 

(2) 2- [4- (10-t7^>-2-'f;V-T>h7-fe>-9-'f^) - 
7*^*] -7->^-> f [1, 2-a] t?'J5» (ft«15-4) 

(2) fc*v*T, 2- (4-7*n^-7^-;v) 
2-a] tfyVS'Offcbm 2- (4-7-n*-7^~;v) - 7 
>f 3 *V [1, 2 - a ] f'JyV fcffiv»fciaWira»«>*flEfc * 0 - 1 • 6 8 ( 
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5 7%) WffiW^i^o d<Di>(D^ ^^Hi' (MS) ftffin 
@l» ({^tl-5-4) -e&»)> 10.21 l^L> m/e = 

5 1 O-C&ofco 
[0 114] 

^EftffH 2 5 : {iYs^mi 5-5) <7>#J& 

(1) 2- (4-7-n^e--7^-^) [1, 2-a] fcf 

^^IJ23<7) (1) K&^-C, 2-TA/-5-^^ i ;>^ftt>^^2-T^ 
;v) -8-^A-^^V [1, 2-a] tf^v>3. 5g 01^6 8%) * 

(2) 2- [4- (10-t7^V>-2-^V-TVh7^r>-9-^V) - 
7i - ;v] _ 8 _^^-^r/[l, 2-a] tf'Jv> (^15-5) 

£-J&#U13<7> (2) K£v>T, 2- (4-7n€-7x-;v) --M^V [1 
2-a] if^v^O^^Oir, 2- (4-7n^-7x^;v) - 8 

>r$*v[i, 2-a] MvJ^^m^ti&.mmm^m^^^^ i. s g ( 

JR2£6 4%) OTftSfeHtefc&fco -<7)^<7)(i> TT^^WV (MS) ##T«> 
Btt* tftfrWl 5-5) -C*»)x ^*5 10.2 lKttU m/e = 
5 1 0 X'&otZo 
[0 115] 

2 6 : (tt^ 16-3) 

(1) 2- (4-7D^-7x^V) [2, 1-a] ^V^'J^ 

(1) fc*v>T, 2-73/-5-tfay>Oftfc&K:i-T3 

) [2, l-a] >fV*/V^5. lg W8 8%) &f#fco 

(2) 2- [4- (l0-f7^>-2->f;V-7>h9^>-9-^V) - 

7l - JV ] -.f s^v [2, i-a] >fy*>"jv Wk-firtfci 6-3) <o&m 
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&J&mi3<n (2) K*5V>T. 2- (4-7'n*-7x^^) -^^/[l 
2 -a] 2- (4--/n^e-7^^;v) -^^/[2 

!_ a] ^v^/^>^rffl^/i^(i|W|m<7)^^'^ l )^ 2. 2g 01X^7 2 
%) <7>3l6fe@#£#*:o -<o*x£>.ii, v*x^*hA' (MS) ^*f<7)^> a 
tt* (ft^l6-3) -e^t), ^15 4 6. 2 ll^U m/e = 5 4 6t 

[0 116] 

2 7 : (jt^l6-7) ^ 

(1) 2 - ( 4 -/n^-7x-;v) -4 [1, 2-a] tf'J 5y>^ 

^{H2 30 (1) fcSv»T, 2-TS>'-5--tf3V>«>ft*>9fc2--T* 

->fS?V[l, 2-a] tTV^v>4. lg (JR^8 3%) £#fco 

(2) 2- [4- (10-t7^1/>-2-^;V-T>h7-b>-9-^^ - 
7l -^] ->f5^/[l, 2-a] eiJ5v> Mfc**16-7) 

^j&#J13£> (2) lcisv>T. 2- (4-7 , n*-7x-;V) ->f5*V[l 
2-a] eyy>Wft*>*)^ 2- (4--/n-^-*7^~;v) --f*^/[l 
2-a] e»;5y>*fflv^J2m«in*<0»ft^*9. 1. 7g («*6 2% 
) ©ffeSf^H^o £Ofc«>«\ ~?x*s<?h)V (MS) fl-*r*>tt*. BttOfe 
0ft£4fcl 6-7) -e&^K 53*^*4 9 7. 1 9i:*fU m/e = 4 9 7T'fco 

[0 117] 

2 8 : (ft^ 19-1) <D&i& 
(1) 2- (3-7*n^-7x-;» -f5r/[l, 2-a] ey^>0« 
3 » -ynWh7x;>10g (5 0mmol) S:ft»2 0mLi:»^L 
x |^5~1 0°C-C^#7. Og (4 4mmo 1) £fln;i> ***>'fe* f ?B3fc'*' & * 

fcJffi.2, 3' — v^a^T-t h7x; — ;l/3 0mLt:^U 2— T 
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$;fjy>5. 0g(53mmol), IM*** HJ * * 7 . OgtllDi, 

»U 2- (3-7*n^e--7^^;V) -f?r/[l, 2-a] l^>*>3. 5 
g 6%) fcftfco 

(2) 2- [3- (10-t7^>-2-^V-7>b7-b>-9-^^) - 

7^;v] --M^V [1. 2-a] 9-1) 

0 (2) fc*v»T, 2- (4-yn^-7xajv) --f$*V[l 
2-a] e»J5»«>ft*>0fc. 2- (3-7*n*-7x-;V) -<f5*V[l 
2-a] eW>tffl^miiB*«^J:^ 3. 3g («#9 1%) 

©*fiftB#*#ft. ciwtott, -7^n;v (ms) sk* 

Offrfr*l 9-1) -C**K ^1*4 9 6. 1 9fc**U m/e = 4 9 6t^ 

[0 118] 

£M 2 9 : (it&mi 9-5) 
(1) 2- (4' - 7*0 tf "7 i-fl'- 4-^010 -4 5*^/ [1, 2-a] 

M7 ,v^^4. 3g (32mmol) Sri, 2-^nnxr/30m 
LKAtU *»T"C> »W^2. Og (2 5mmo 1) . ov^4-^n 
*e7xi*5. 0 g (2 lmmo 1) tl, 2-^onxr/2 OmLC§ 

fc. ***«*u mi- (4' -yn*-e7x^V-4-^v) -x*/> 
5 . 9 g fcWfco 

(4' _^n*-lf7x^-4-^^) -x^;>M2 0 
mLfcBS»fbJft*l OmL»U »5lCt?**3. Og ( 1 9 mm o 1 ) «r 
ftliU 3 ^J5~l OW«»U. *UlWttU» fO&*Tfc, 7K 

fc. »«t***U 2-^-1- (4' -7"n*-t'7x-;v-4-^v) 
-x* / > 6 . 7 g 0DU£8 9 %) O&fefSH^ ttUfc. 
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(4' -7 , n^-t'7x^;V-4--fiV) -jl*/>6. 7 
g (19mmol)i^^50mL»U 2-75/^^/2. U 
(22mmol) > IW**tf'J^5. Og^ 7P»WJn»««Lfco 
BO&«T*L *iU Wfettfctt***, ^✓-/U-CfcfrU 2- (4' 
n*-e7x^-4-^V) 2-a] t:Uv>5. 5g OR 

$8 4%) ^tw B a«o 

(2) 2- [4' ~ (10-t7?V>-2-'f^-7>>7-t^-9-'f^) 
-lf7*-*-4-^] —f**V[l, 2-a] euv> Wk^Wl9-5 
) (Dftfc 

*]ft«13«> (2) fcfcwC, 2- (4-7*n*-7x-;v) -^^/[l 
2-a] li'jy^^:, 2- (4' -m*- lf7 x-*- 4 - -f *) 
--fS*V[l, 2-a] kTyy>*fflv^J3L^I±RI»O»ftlcJ;0. 2. 6g 
(JR^6 3%) OfSW^f^o -KO^ti. (MS) #W 

IK* 9-5) -C*«K fl^*5 7 2.2 3K**U m/e 

= 5 7 2 "C&ofCo 
10 119] 

3 0 : (ft^JSl2 6-8) ^ 

(1) 6W-2-7x^-^r/[l, 2-a] f'JyV^ 
AflS7*^^>U5. 8g (2 9mmol), 2-T5/-5-rn*^^ 

5. 0g (2 9mmol) 0mH:»^U ftiWtftf'J^ 

% i^y-^-C«5»U 6-7'n^-2-7x-^-^r/ [1, 2-a] M 
Vi?>Q. 4g (R$8 1%) tntzo 

(2) 6- (i 0-^-7^ -2-7 

[1, 2-a] (ft^»2 6-8) 

6-^-2-7x^-^5^/ [1, 2-a] f')y>2. 0g(7. 
3mmo 1) , 1 0-t7^W/-2-^-7>hn>"9-#n>I2. 
5g (1 lmmo 1) , tl>W (f'j7x^tX7r/) /<9**A0. 
17 gtl, 2 -yn^>x?>2 0mL»U 2. OMMth'^^ 
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**y-/U"Cft»U 2. 7g (JR^7 5%) OffifelfftUfc. - 

0 (ms) Mfott*, B««re*iK ^* 4 9 6 - 

1 9 i:^L, m/e = 4 9 6"C*ort:o 

[0 12 0] 

2 5mmX7 5mmXl. lmmgWITOaWttfti^XlW (v^ 

B»lfltSt«n^UW6 0nmON, N' -Vf* (N, N' -v7x. 
^-4-7^7x^>) — N, N-v7x^-4, 4' -y*7^-l, 
1» -fcT7i->Hfc (J^T l"TPD2 3 2§IJ hB&fB-T&o ) *«£tfc*D^«i*^ 
*»)j£JRLfco oOTPD2 3 2llt *l<0jE*LftA» (jE?L»^») t ^"^ 
*IB1-*o TPD 2 3 2iO*»K«»t , Ct«)TPD 2 3 2«UiWW*2 0 nm 

<7)4, 4' -tf* [n— (1— *-7*-a0 -n-7x^7^] ysy^-^m 

(JSIT TMPDIiJ hB&IBi-^o ) *«*itlra»m*»wJ:»)*llltfco ^NPD 
»i* 2 OiHUfeWl (iEJUtaW) Htllt^o Sfefc, NPDi«*i 
K»tT£©NPDiUifclHM 0 nmt-4' , 4" (2, 2-'/'7x- 

-9, 10-v7x^7^^> CttT TDPVDPANj fc« 

) *a«airtMR*^J:0tf«b3fe. ^dpvdpan^, mmt 

ttiif^ fUDPVDPANMI^K, ^DPVDPANI 

Mzmm i o hiiko^ii:^ ( i - 3 ) z&mmmmK*. ^ «itfco - 

<0fl:*W (1-3) Kl*. S^XitUiit&c L i ( LiS: 

txxy^-ttl) *-5c3K*$*. ft** (1-3) : L iK^AKAftl 

Oft^fo (1-3) : Liii^IAUIfU i»13 0ttmO«MI 

*J&*L*r*E L 
[0 12 1] 
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^ mm 2~i5 

JfciSEWl 

*lfcm fc*»t*tt** (1-3) OftfcOfc, Alq (8-^*°^ 
OtmEL^T-^IFflfi) 

_tfB«fc« 1~15 RlHtiRW 1 T»fc*Lfc*«B Lf^t:ov^, TfS^ 1 

f><7>iHWS^£*l l^i"o 
[0 12 2] 
[^4 2] 



a 1 







m EE 

(V) 


(mA/cm ) 


(nit) 


(cd/A) 






7.5 


3.09 


119 


3.85 


nmmz 




6.0 


4.39 


237 


5.40 


jtfflsfi>]3 


^^114-7 


3.7 


7.74 


532 


6.87 






3.0 


2.00 


127 


6.40 






3.0 


2.10 


146 


7.10 


HflSff»l6 


<b^14-6 


3.3 


1.90 


139 


7.30 


mmmi 


-fb-&*&n4-9 


4.2 


2.60 


150 


5.80 




^^515-1 


3.0 


1.40 


93 


6.80 


mmmQ 




3.5 


3.30 


242 


7.40 


mmmw 


<b^l15-4 


3.5 


4.60 


330 


7.20 




<b^*fcl15-5 


3.5 


3.00 


222 


7.40 




-ft-^16-3 


3.5 


2.70 


200 


7.50 


mmmu 




3.0 


1.70 


123 


7.30 






4.0 


2.20 


137 


6.20 


mmm™ 


-fb£*fcl26-8 


4.8 


3.40 


178 


5.30 




Alq 


6.0 


5.20 


190 


3.75 



[0123] 
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2 5mmX7 5mmXl. l mm*<0 I TOM«*tt**r?*** 

laflttlrt^^ tttW6 0 nm»TPD2 3 2SI^»Dilfi:i 
*>J«Lfco C<7)TPD 2 3 2Hlt »l<J0iE7LaX* (IE?L*33I«) LT« 
TPD 2 3 2iO«t:»tt£OTPD2 3 2KJifcllW2 0 nm?> 

?UKH) kU««t*o NPDWi(3tTCWNPDl±t: 
W4 0nm1?«raft*«l (14-7) «r«tltlD«fc«*^ * 0 ifiRUfco 

(l 4-7) Ktt, «*lkttittti. *ttiOft, Li (Li9 
:txxy^-ttl) *-7tMM2^ (14-7) : l iR*ftK& 

Stl. 6 A/t> : 1 A/fi"?WyW-2 0 nmOt^Xi (M) fc^Lfco - 
*>fc#» (14-7) I L i^±lC^A 1 *m»$^J¥l 3 0 nm<7)±mm 

0 3 0 c d/m2, 3. 0 5 c d/A«f MW^^o 

[0 12 4] 
Hifcfll 1 7 . 

H«J 1 6 fc*V>Tffrfrt& (14-7) ^««t?#e»tLfc^» 
(1-3) ifflv»tf«EL^^«Lfc. 
(^EL^OfMB) 

[0 12 5] 
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[*4 3] 



a 2 







(V) 


(mA/cm 2 ) 


matmm. 
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